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SIX-YEAR RESULTS OF COLLAGEN MENISCUS IMPLANTS
EMPHASIZING LOCATION AND MENISCUS REMAINING
W.G. Rodkey1, K.K. Briggs1, J.R. Steadman2
1Steadman Hawkins Res. Fndn., Vail, CO; 2Steadman Hawkins
Clinic, Vail, CO
Purpose: Prospectively, we determined amount of meniscus loss
and anatomic location of Collagen Meniscus Implant (CMI) place-
ment after partial medial meniscectomy (PMM). At 1-year relook
we determined total meniscus tissue present based on surface
area coverage. We correlated percent of meniscus and anatomic
location of the original lesion with function and activity levels
6 years after CMI placement. We hypothesized that meniscus
amount and anatomic location would inﬂuence clinical function
and activity levels.
Methods: In a prospective randomized controlled multicenter clin-
ical trial (Level of Evidence I), 114 chronic patients (1 to 3 prior
PMM on the involved meniscus) 18 to 60 years old underwent
partial medial meniscectomy, and then randomly one group re-
ceived a CMI to ﬁll the meniscus defect. There were 68 PMM
only controls and 46 CMI patients. At index surgery, amount and
anatomic location of meniscus removed and CMI placement were
documented on a standard grid. Locations were categorized as
posterior (A), middle (B), or anterior (C) third. A 1-year relook
was done on CMI patients, and meniscus surface area coverage
was measured. Patients were followed clinically for a minimum of
two years and subjectively annually thereafter. Average follow-up
was 69 months (range, 24 to 92). All patients completed validated
questionnaires including Lysholm and Tegner scores to assess
function and activity.
Results: For CMI patients, 29 had lesions which included posterior
and middle thirds (AB), and 17 had lesions involving all three
zones (ABC). Lysholm scores were signiﬁcantly higher in patients
with AB lesions (81) compared to ABC lesions (71), p=0.046. AB
lesion patients also had signiﬁcantly higher Tegner index (0.70)
than ABC lesion patients (0.22), thus AB patients regained more
of their lost activity, p=0.049. Comparing all patients with ≥60%
meniscus surface area coverage, CMI patients had signiﬁcantly
higher Tegner index compared to controls (0.59 vs. 0.30), p=0.036.
No differences between treatment groups were seen in patients
with <60% meniscus surface area coverage. When comparing
24 month to ﬁnal follow-up values, controls had no change for
Lysholm (p=0.13) or Tegner (p=0.39) scores, but CMI patients
improved signiﬁcantly over time for both Lysholm (p=0.02) and
Tegner (p=0.04) scores.
Conclusions: Zones of meniscus involvement inﬂuenced clinical
outcomes at 6 years in CMI patients. Those whose lesions ex-
tended into all three zones did worse than those with lesions in
posterior and middle zones only. Patients with successful CMI
procedures yielding ≥60% meniscus surface area coverage were
signiﬁcantly better than PMM only controls for both clinical function
and activity levels. Noteworthy, CMI patients continue to improve
over time for clinical function and activity levels, but PMM controls
do not.
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Purpose: Prospectively, we determined the anatomic loca-
tion of partial medial meniscectomy and then correlated the
anatomic location with function and activity levels two years post-
meniscectomy. We hypothesized that loss of the posterior third of
the medial meniscus would result in more compromised clinical
function and activity levels than loss of the middle or anterior third.
Methods: In a prospective randomized controlled multicenter clin-
ical trial (Level of Evidence I), 120 patients (18 to 60 years)
underwent partial medial meniscectomy and served as controls.
There were 74 acute (no prior meniscus surgery) and 46 chronic
(1 to 3 prior partial meniscectomies on the involved meniscus)
patients. At index surgery, the anatomic location of meniscus
removed was documented on a standard grid. Locations were
categorized as posterior, middle, or anterior third. Patients were
followed clinically for a minimum of two years after meniscectomy.
All patients completed validated questionnaires including Lysholm
and Tegner scores to assess function and activity.
Results: Seventeen (17) patients had isolated posterior third
meniscectomies, 83 had combined posterior/middle thirds, 10 had
isolated anterior, and 10 had combined anterior/middle/posterior
thirds partial meniscectomies. Patients with isolated posterior third
meniscectomies had signiﬁcantly lower Lysholm scores (78) com-
pared to all other patients (88) (p=0.01) and also had signiﬁcantly
lower Tegner scores (3.5) compared to all other patients (4.5)
(p=0.03) at a minimum of two years after the index partial menis-
cectomy. Based on actual measurements, the isolated posterior
third meniscectomy group had an average of 41% meniscus re-
moved, well below the 50% loss threshold level that has been
previously reported as a predictor of decreased function and ac-
tivity levels.
Conclusions: Function and activity levels were signiﬁcantly de-
creased two years after surgery in patients who had isolated
posterior third medial meniscectomies compared to all other pa-
tients with meniscus loss in other anatomic locations of the medial
meniscus. This decrement of function and activity occurred even
though less than 50% of the meniscus was removed. This study
conﬁrms the importance of preserving the posterior portion of the
meniscus. It also supports the potential positive beneﬁts that may
be achieved by replacing or regrowing lost meniscus tissue. Our
hypothesis was afﬁrmed.
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Purpose: Meniscus repair is dependent on the initial mechanical
ﬁxation, stability of the tear and the regional biological repair mech-
anisms largely dependent on establishing vascularity at the tear
site. The placement of a conduit (BioDuct®) between the vascular
bed of the meniscus or the vascularized synovium/capsule has
shown promise in repairing tears in less vascularized zones. This
study aimed to compare various bioabsorbable polymer materials
to assess i) the biomechanical and degradation characteristics
after in vitro simulation and ii) the biomechanical, histological and
MRI characteristics of repair tissue using the canine avascular tear
model.
Methods: The study devices were manufactured from bioab-
sorbable PLLA/PGA (%/%) materials: 100/0, 85/15, 50/50, 10/90,
and sterilized via gamma irradiation. In vitro degradation was per-
formed over 12 weeks according to ASTM standard F-1635-04a,
with characterization by weight loss and mechanical properties
(n=6) and inherent viscosity measurements (n=3). In the in vivo
